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iTRODUCTION 


The Heathkit Model HW-16 CW Transcsiver is 
a high performance and economical amateur 
radio receiver and transmitter, Althouch ‘it 1s 
designed with the Novice Class operator :n mind, 
this Transceiver is also an excellent piece of 
equipment for the General Class operator, The 
Transceiver provides full break-in CW com- 
munications in the lower 250 kHz segments of 
the 80-, 40-, and 15./meter bands, 


The transmitter is crystal-controlled, using 
80-meter crystals on 80- or 40-meter bands, 

and 40-meter crystals on 40- or 15-meter hands, 

The Transceiver also has provisions for an ex- 
ternal VFO, 


Input power to the finalstage is adjustable for 50 
to 90 watts input. A 75 watt marker on the meter. 
which indicates plate current, represents maxi- 
mum power for Novice Class operation, Allthree 
Stages of the transmitter are grid-block keyed, 
The only tuning required when changing bands or 


frequency is adi fustir ing t 


famal Tinea namanit-as 


he final Tune capacitor, 


hi 


The receiver uses dual conversion Zor excellent 
image rejection and the receiver's front ¢nd is 


ervstal controlled for excellent stabilitv. For 
high selectivity, the receiver uses a 500 Hz 
ervstal filter. The receiver is automatically 
muted each time the key is depressed, providing 
full break-in operation, No external antenna 
relay is required. as antenna Switching is 
accomplished within the Transceiver, 


The following equipment will be necessary for 
the initial test and alignment of the Transceiver, 


1, An 11 megohm input VI'VM (a 20 Kn/V 
VOM may also be used), 

2. A 50 9 nonreactive dummy load that is 
capable of 100 watts dissipation, such as 
the Heathkit Cantenna, Model HN-31, 

3. Crystals: 


7 AAM Arrre 


Vo Witz or Slightiv higher frequency 
3500 kHz or slightly higher frequency, *, 
3750 kHz or slighily lower frequency, 


[NoTE: Refer to the "Kit Builders Guide" forl 


complete information on unpacking, parts iden- 
tification, tools, Wiring, soldering, and step- 


by-step as sembly vrocedures, 


PARTS LIST 


NOTE: The numbers in parentheses in the Parts 


List are keyed to the numbers on the Parts 
Pictorial {folea au fear, Daan Fi te aid 


Se a Cd Le 2 2 es Beane uy tu 


identification, 


imi parts 


ald 


PART PARTS DESCRIPTION 
No, Per Kit 

RESISTORS 
1/2 Watt 

3 10 & (brown-black-black) 
1-54 1 15 © (brown-green-black) 
1-66 2 150 @ (brown-green-brown) 
1-42 1 270 @ (red-violet-brawn) 
1-6 1 470 & (yellow-violet~brown) 
1-9 4 1000 & (brown-black-red} 
1-13 1 2700 @ (red-violet-red) 
1-14 4 3300 @ (orange-orange-red) 
1-18 2 5800 © (green-blue-red) 
1-20 4 10 KQ (brown-black- orange) 
1-21 1 15 KQ (brown-green-orange) 
1-22 3 22 XN (red-red-orange) 
1-25 3 47 <2 (yellow-violet- orange) 
1-60 1 68 K& (blue-gray-orange) 
1-26 5 100 K® (brown-black- yellow) 


—~ 
nm 


— 


To order 


replacement parts. refer to the 


Replacement Parts Price List and use the 


Parts 


PART PARTS 
No, 


Order Form furnished with this kit, 


DESCRIPTION 
Per Kit 


Resistors (1/2 Watt} (cont'd.} 


1-121 1 120 Kt (brown-red-vellow) 

1-29 2 220 KQ (red-red-vellow) 

1-99 Z 240 KQQ (red-yellow-vellow) 

1-31 1 230 KQ (orange-orange- 
yellow) : 

1-33 1 470 KQ (yellow-violet- 
yellow) 

1-35 2 il megohm (brown-black- 
green) 

1-36 3 1,5 megohm (brown-green- 
green) 

1 Watt 

1-2-1 1 1000 © {brown-black-red) 

1-5-1 1 22 KQ (red-red- orange) 

1-7-1 3 47 KO (vellow-violet-orange} 

1-8-1 1 68 K (blue-gray-orance) 


PARTS 
No. Per Kit 


2 tt 
(3)1-15-2 1 
1-17-2 1 
1l-il-2 2 
1-18-2 2 
1-10-2 1 
1-24-2 2 
Other Resistors 
(4)3-19-5 1 
3-9-7 i 
CAPACITORS 
Resin 
(5)20-120 2 
20.99 1 
20-96 2 
20-101 1 
20-110 2 
20-102 5 
20-104 1 
20-108 2 
20-106 2 
20-107 2 
20-122 3 
(6,27-27 1 
Disc 
(7)21-3 4 
21-7 1 
21-49 1 
21-139 1 
21-56 2 
21-i4 6 
21-71 2 
21-36 1 
21-57 33 
21-35 1 
21-31 8 


Electrolytic 


(8)25-34 1 
/QOR_O 1 
\Mfavraow ai 
10)25-179 1 

25-17 2 


DESCRIPTION 


220 2 (red-red-brown) 

6800 © (blue-gray-red) 
22 KQ (red-red-orange) 
33 KQ (orange-orange- 
orange) 


47 KQ (yellow-violet-orange) 
100 KQ (brown-black- yellow) 


10 pt 

323 or 

68 nf 4KV 

150 pt 2KV or 4KV 


10 wid 

20-20 pid 
50-+40-80-380 id 
50 .:fd 


PART 
No, 


(11)21-29 1 
(12)31-31 1 
(13)26-113 2 


COILS 


PARTS 
Per Kit 
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DESCRIPTION 
4.7 of tuoular 


3-12 pf trimmer 
34 pi variable 


NOTE: Do not remove coils from their envelopes 
until they are called for in the assembly steps, 


(14) 40-79 1 
(15)40-360 
40-363 1 
40-795 1 
40-796 = I 
40-797 2 


(16)40-798 1 
(17)40-799 1 
1 


40-801 
40-3802 1 
40-803 1 


(18)40-800 i 


CHOKES 
(19) 45-30 3 
(20)45-3 1 
(21) 45-19 1 
TRANSFORMERS 
51-55 1 
(22)52-71 1 
(23)52-102 i 
54-179 1 


40-meter oscillator coil 


1TR_wmiatar haran 
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lator coil 

15-meter RF coil 
80-meteér RF coil 
40-meter RF coil 


an sae 
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oscillator coil 
80/40/15-meter final coil 
VFO shielded coil 

80-meter driver coil 
(shielded) 

40-meter driver coil 
(shielded) 

15-meter driver coil 
fshielded) 

Crystal filter coil (shielded) 


2 mH RF choke 
1 mH RF choke 
Parasitic RF choke {wound 
on 47 & yellow-violet-black) 


AF output transformer 
IF transformer 
Bandpass coupler trans- 
former 

Power transformer 


DIODES-TRANSISTOR 


(24) 56-26 1 


(25)37.27 6 
(26) 417-150 1 


1IN191 crystal diode (brown- 
waite~brown) 

Silicon diode 

2N1274 transistor 
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Der Nit 
TUBES Sockcers-Jacks-Pluas icont'd.} 
(4134394-112 2 *-pIM Circull board type tube 
411-26 1 12AXK7 socket 
411-63 2 6C LE (42}434-121 1 12-pin commpactron tube 
411-124 2 §E AB socket 
413-170 2 6EWE (43)436-4 Z Phone jack 
411-171 1 6HF8 (44}438-3 1 Phone plug 
411-185 1 6GE5 (45) 438-4 3 Phono plug 
(46) 431-10 2 3-lug terminal strip 
CRYSTALS 431-11 1 3-iug terminal strip 
431-12 3 4-lug terminal strip 
(27) 404-206 1 3396.4 <Hz product detector 431-16 2 2-lug terminal strip 
404-301 1 9,045 MHz 431-55 1 6-lug terminal strip 
404-302 1 12.545 MHz (4741-1 1 4-nrong metal capacitor 
404-303 1 26.545 MHz mounting -vafer 
(48)481-= 2 3-nrong liber canacitor 
404-305 Matched set of er-stals mounting ‘vafer 
consisting of the following: (49}206.5- 2 Tube shield 
404.241 1 3395.150 kHz 
404.249 1 3395450 kEz 
LAMPS COAXIAL CABLE-WIRE-~SLEEVING 
412-1 2 6 volt incandescent 343-7 1 Coaxial cable 
(28} 412-34 1 Neon 344-50 i Biack hcokup wire 
344-31 1 Brown hockur wire 
CONTROLS-SWITCHES 345-52 1 Red hooken wire 
344-54 1 Yellow hookup wire 
(29)10-33 1 206 2 control (RF Gain) 344-55 1 Green hooxup wire 
11-78 1 135 KO control (Power-Lerel) 324-56 1 Blue hookup wire 
(30)19-72 1 500 KO control with switch 344-59 1 White hookur wire 
(AF Gain and Cff-On) 340-3 1 Large bare wire 
(31)60-4 1 SPDT slide switch (Rel- 340-3 1 Small bare wire 
Pwr-Plate}) 326-4 1 Sleeving 
(32)63-436 1 4-section band switch 
(33)65-10 1 3 ampere circuit breaker HARDW ARE 
SOCKETS-JACKS-PLUGS 
#2 Hardware 
(34) 494.9 I Octal tube socket (50) 250.49 26 2-46 x 1/4" serew 
(35) 434.38 1 Large ervystal socket (51) 254-7 29 =3 lockwasher 
(36) 434.42 3 Phono socket (52:252-1 26 3-40 % 2/16" nut 
(37) 434.13 2 Q-pin. shielded tube socket 
(38) 434-74 i Smali ervstal socket 24 Hardware 
(39) 434-79 4 Q-pin circuit board type tube (53)250-34 2 <-10 41/2" screw (retain in 
Socket envelone}) 
(40)434-90 2 Miniature pilot lamp socket (94)252-15 2 2-40 x 3/16 nut (retain in 


with bracket envelope! 


PART 
No, 


PARTS 


Per Kit 


#6 Hardware 


(55) 250-138 
(56) 250-56 
{57 250-118 
(58) 250-8 
(59) 250-162 
(60) 254-1 
(61) 252-3 
(62) 252-22 
(63) 259-1 
(64) 259-6 


78 Hardware 


(67 )253- 
(68) 253-45 
(69) 254-2 
(10} 252-4 
(71) 252-28 
(72) 259.24 


Other Hardware 


(78) 259-10 
79)455-9 
80) 259-20 


S335 
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DESCRIPTION 


§-32 x 3/16" screw 

6-32 x 1/4" screw 

6-32 x 1/4" black screw 
76 sheet metal screw 

6-382 x 1/2" screw 

#6 lockwasher 

6-32 x 1/4" nut 

6-32 speednut 

+6 solder lug 

#6 small solder lug 


-32 x 3/16" setscrew 
3-32. x 3/8" screw 
Small flat washer 
large flat washer 
lockwasher 

8. 32 nur 

8-32 knurled nur 

+8 wire lug 


5-32 spade bolt 

Control nut 

Control flat washer 
Control lockwasher 
Thin control lockwasher 
Control solder lug 
Bushing 

Terminal nin 


PART 
No, 


PARTS 


Per Kit 


METAL PARTS 


90.358 
(81)100-43 


Ds Fe nD sar . 
oUilie GO gel 


203-479- 


(82) 204-102 

205-260 
(83) 206-334 
(84) 206-335 
(B5) 206-336 


MISCELLANEOUS 


85-173-1 


(86) 100-624 
(87)407-121 


464-29-5 


(88) 346-25 

(89) 260-7 
261-9 
489-1 
490-5 
490-1 
391-34 
397-260 
597-306 


ee 
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DESCRIPTION 


Top cover 

Dial hub assembly 
Chassis 

Front panel 

Shield bracket 

Plate, chassis bottom 
Small shield plate 
Large shield plate 
RF shield 


3/8" rubber grommet 
5/16" rubber grommet 
Line cord strain relief 
Line cord 

Circuit board 

Dial drive assembly 


Meter 

Dial 

Shaft, 5-13/16" long 

Gray imob with skirt and 
pointer 


Dark green knob 

2" gray knoo 
Escutcheon 

Black tubing 

If transformer clip 
Rubber foot 
Sandpaper 

Nut starter 
Alignment tool 
Identification label 
Parts Order Form 
Kit Builders Guide 
Manual (See front cover for 
Dart number. } 
Solder 


INITIAL. TEST 


Before applying power to the Trancéiver, com- 
plete the preliminary resistance checks given 
in this section. Perform these checks tobe sure 
there are no short circuits or open connections 
that would cause damage tothe Transceiver com- 
ponents. During the Initial Test, checking the 
pilot lamps, tube filaments, and the tone oscil- 
lator circuit indicates that the power supply and 
receiver output stage are operating, 


For initial testing and alignment of the Trans- 
ceiver, the equipment listed below, or their 
equivalents, are necessary, 


1. An LiL megohm input VTVM (a 20 KR/V 
VOM may also be used}, 


2 A 50 2 nonreactive dummy load that is 
capable of 100 watts dissipation, such as 
the Heathkit Cantenna, Mode! HN-31, 


3, Crystals: 
7.030 MHz or slightly higher frequency. 
3500 kHz or slightly higher frequency. 
3750 kHz or slightly lower frequency, 


If the following resistances are taken with a 
VOM, the probes (polarity) may need to be re- 
versed to obtain the proper resistance readings, 


Check the following resistances, Wait for meter 
to reach full reading. If any of the resistance 
readings gre lower than specified refer to the 
In Case Of Difficulty section on Page 48, Refer 
to Figure 1-1 (fold-out from Page 38) for test 
and adjustment points, 


{ ) Pin 7 of tube socket V9 to ground - over 
100 K2, 
( ) Pin 3 of tube socket V9 to ground - over 


20 KQ, 


( } Pin 6 of tube socket V8 to ground - over 
15 KQ. 


( } Pin 6 of tube socket V7 to ground - over 


15 KQ, 


Figure 1-2 (fold-out from Page 38) shows the 
initial test setun, 


( ) Cut the speaker wires to the length re- 
quired for your installation. Refer to Figure 
1-2A to attach a phono plug to the speaker 
wires, 
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or 
Cc ommunications Speak 
HS-24, to the SPKR phono socketo 
of the chassis, 
( } Connect the 506 &% dummy ioad to the ANT 
phono socket on the rear of the chassis, 
If necessary, refer to Figure 1-2A andattach 
a phono Dlug tothe 502 dummy load antenna, 


ee 
mor" SHIELD 


TAKING CARE NOT TO CUT THE QGUTER SHIELDS OF VERY 
THIN WIRES, REMOVE THE QUTER INSULATION 


fl / 


TWIST THE SHIELD WIRES INTO ONE STRAND. REMOVE 
"HE INNER INSULATION, THEN APPLY &b SMALL 
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NOTE: The Heathkit Electronic Kever, Model 
HD-10, can be used with this Transceiver. 
Be sure that your Keyer has a phone plug that 
mates with the Key jack on the Transceiver or 
prepare a wire and phone plug assembly as 
follows: 


( ) Cut a wire to the length required for your 
installation, Refer to Figure 1-2B and pre- 
pare the wire and phone plug assembly for 
connecting your key to the Transceiver KEY 
jack. Connect the other end of the wire to 
the terminals of your key. 


SEL OW 


i 
+ | _ (os! 
4 7 7 
CLAMP WIRES 


SOLDER WIRES TO 
TO PLUG LUGS aS tNORCATED 


Figure 1-25 


( } Connect your key to the Transceiver KEY 
jack, When the equipment is on and the key 
is open, there is about 80 V DC arross the 


( } Be sure that the AF GAIN control is in the 
OFF position and connect the line cord to a 
120 volt 50/60 Hz AC outlet, 


CAUTION: BEFORE APPLYING POWER TO 
THE TRANSCEIVER, NOTE THAT LETHAL 
VOLTAGES ARE PRESENT BOTH ABOVE AND 


BELOW THE CHASSIS, DO NOT TOUCH ANY 
HIGH VOLTAGE POINTS WITH YOUR HANDS, 
USE WELL INSULATED TOOLS FOR ANY AD- 
JUSTMENTS ON THE CHASSIS. 


( ) Turn the AF GAIN control to the 12 o'clock 
position, 


( ) Wait a few minutes to allow the tubes to 
warm up and then check all pilot lamps and 
tube filaments, All should be litand the tube 


envelopes should begin to feel warm, 


CAUTION: After the Transceiver has been oper- 
ating for 1/2 hour or more, the tube envelopes 
may get hot enough to burn your fingers, 


( ) When you close the key, a tone should be 
audible in the speaker, If no tone is heard, 
refer to the In Case Of Difficultv section 


a 


of the Manual, 


ALIGNMENT 


NOTE: The coils and transformers in your 
Transceiver have been preset at the factory, 
Only slight readiustments should be necessary 
during the following alignment procedure, 


TRANSMITTER ALIGNMENT 


( } Cheek tl » 50 2 dumm v Inadis connected 
to the ANT socket and that the line cord is 
connected to the 120 volt AC outlet, 


NOTE: Two e¢rystal sockets are supplied in order 
to accommodate two different types of plug-in 
crystals. Only one crystal can be used ata time. 
Refer to the Operation section of this Manual 
for crystal information and the differences in the 
two sockets. 


CAUTION: Never use a crystal with a VFO nor 
more than one crystal at the same time, because 
the Transceiver may transmit ontwo frequencies 
simultaneously, 


( } Plug a 40-meter crystal 
slightly higher) into the 
socket on the front panel, 


(7,030 MHz or 


proper crystal 


( ) Set the front panel controls as follows: 


AF GAIN - 12 o'clack position. 

BAND - 21,0. 

PWR LEVEL - fully counterclockwise. 
REL PWR-PLATE - REL PWR, 


If you do not get the results specified while you 

are performing the following steps. refer to the 

ase Of Difficulty section of the Manual, 

{ }) Close the key and adjust the TUNE capac- 
itor for a maximum meter reading, 

( j) Set the REL PWR-PLATE switch to the 
PLATE position, The meter should read 
approximately 100, which indicates a V9 
plate current flow of approximately 100 ma, 


( ) Turn the PWR LEVEL control clockwise 
to check that the meter cointer moves up- 
scale, 


— 
—_ 
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( ) Set the Transceiver on its side with the 
power transformer at the Dottom, 


( j) Turn the AF Gal 
position, 


Refer to Figure 1-1 for the test and adjustment 
points, 


{ ) Set the VTVM to the -150 VDC scale, Hold 
the DC probe of the VTVM on lug 3 of 
terminal strip B and connect the common 
probe to the chassis, 


( ) Close the kevand, fromthe topofthe cnassis. 


adjust the slug in crvstal oscillator coil Lé 


for a maximum reading on the VTVM, 
Then turn the slug clockwise one turn 


saae i ae wat he ee ee Rit tag 


NOTE: Leave the negative (-) probe ofthe VTVM 
connected to the chassis until directed to remove 
it, 


( ) Lay the Transceiver down with the bottom of 
the chassis facing up. 


NOTE: The Heath Company has provided an 
alignment tool with this kit, Use this alignment 
tool to adjust the position of the slugs in all 
adjustable coils except crystal oscillator coil 
Léa. 


f the VTVM to lug 1 
close the key. and 
adjust the slug in 15-meter driver coil L9 
for a4 maximum reading on the VTVM, Do 
not disconnect the DC probe of the VIVM 


from lug | of terminal strip M, 


Set the BAND switch to the 7, 
tion and check that the REL PWR-PLATE 
switen is in the REL PWR position. 


Q MHz posi- 


— 


i) Close the kev andadjust the TUNE capacitor 
for a maximum REL PWR reading, then ad- 
just the slugin4Q-meter coil L10 fora max- 


imum reading on the VITVM, 


Set the BAND switch to the 3.5 MHz posi- 
tion. 


_ 
— 


Remove the 20-meter crystal and instaii 
an 80-meter crystal (3500 kHz or slightly 
higher frequency). 


ot 
— 


( ) Close the Key and adjust the TUNE capac- 
itor for 2 maximum REL PWR reading, 
then adjust the slug in 80-meter driver 
coil L1] for a maximum reading on the 
VTIVM. 


( } Turn the AF GAIN control to the OFF posi- 
tion and disconnect the line cord from the 
120 volt AC outlet. 


( ) Use a screwdriver with an insulated handle 
and short lug 1 of electrolytic capacitor DA 
to chassis. 


{ } Bisconnect both probes of the VTVM from 
the Transceiver, 


( ) Disconnect the red wire whicn is pro- 
tected with black sleeving, from lug 2 of 
tube socket V9, and then position the sleeving 
over the exposed end of the wire, 


( ) Remove the .001 ufd 1,4 KV dise capacitor 
lead and the .5 mH choke lead from lug 1 of 
electrolytic capacitor DA and solder these 
two free leads to each other, 


CAUTION: The exposed ends of the wire and 
Jeads must not touch anything. 


( } Locate the 5600 2 (green-blue-red) re- 
sistor which has one lead connected to the 
ANT jack: temporarily connect a jumper 


wire across this resistor, 


n its side with the 


Oo 


( } Set the Transceiver 


ar ctoecs 


power transformer 4 


( ) Set the REL PWR-PLATE switch to the 
REL PWR position, 


a= 


Set the BAND switch to the 21.0 position, 


( ) Remove the 80-meter crystal and install the 
40-meter erystal, 


( } Connect the Transceiver line cord to the 
120 volt AC outlet and turn the AF GAIN 
control to the 12 o'clock position, 


{( } Close the key and adjust the TUNE capac- 
itor for a maximum reading on the meter, 


( ) Use a serewdriver with an insulated handle 
and adjust neutralizing capacitor U fromthe 
too of the chassis for a minimum reading on 
the meter, 


—— 
ee 


Turn the AF GAIN control to the OFF posi- 


t AC outlet. 
{ ) Lay the Transceiver down with the bottom of 
the chassis up, 


( ) Use a screwdriver with an insulated handle 
to Short lug 1 of electrolytic capacitor DA 
to chassis, 


Remove the jumper wire that was temno- 
rarily connected across the 5600 © resistor, 
If the jumper wire was soldered to the re- 
sistor leads, check that the permanent re- 
Sistor connections have not been disturbed, 


—— 
— 


( ) Reconnect the free end of the red wire to 
lug 2 of tube socket V9 (S-2) and reposition 
the sleeving on the wire so thatthe sleeving 
extefids through the chassis hole, 


Separate the ,001 ufd 1,4 KV dise canacitor 
lead from the .5 mH choke lead and recon- 
nect these two leads to lug 1 of electrolyitc 
capacitor DA (S-3). 


— 
— 


( ) Disconnect the 50 2 dummy load, 


( } Disconnect the hand key and remove the 
crystal from the Transceiver, 


This completes the Alignment ofthe Transmitter 
section, 


RECEIVER ALIGNMENT 


Reier to Figure 1-3 (fold-out from Page 49) for 
the following steps, 


( }) Connect the Transceiver line cord to a 120 
volt AC outlet, Preset the front panel 
switches and controls as follows: 


DRT Mvp _ bp Th Der wmtutm 
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RF GAIN = Maximum clockwise, 

PWR LEVEL - Maximum counterclockwise, 
AF GAIN - Maximum clockwise, 

TUNE - Maximum counterclockwise, 
BAND - 3.5 

Main Tuning Dial -100, 


NOTE: The circuit board TEST POINT is located 
near tube socket V2, 


{ } Set the VTVM to the -50 VDC scale. Con- 
nect the positive (+) probe of the VTVM to 
the lead at the TEST POINT on the circuit 


board, and connect the negative (-) probeto 
the chassis, 


NOTE: Coils Li, L2, L3, L4, L5, L6and T3 are 
located on the circuit board: coil L7? is located on 
the chassis, 


{( ) Adiust the sluz in coil L6 for a maximum 
VTVM reading, 


— 
— 


Set the BAND switch to the 7.0 position and 
adjust the slug in Li for a maximum VTVM 
reading, 


_ 
— 


Set the BAND switch to the 21,0 position, 


( ’ From the top of coil L4. turn the slug 
counterclockwise as far as it willgo. Donot 
remove the slug from the coil form, Then 
adjust the slug in L4 for a maximum VTVM 
reading by turning the slug clocicwise, 


( ) Set the BAND switch to the 3,5 position. 


( } Disconnect both probes of the VITVM from 
the Transceiver, 


{ } Ser the VI'VM to the 1.5 VAC scale. and 
connect the VTVM AC probes across the 
speaker terminals, 


( 


—s 


) 


— 


Connect an antenna to the ANT jack andtune 
in a steady CW signal: or. ifasignal gener- 
ator is available. connect the signal gener- 
ator to the ANT jack, tune the signal venera- 
tor to 3600 kHz, and tune the Main Tuning 


Dial so that the signai is heard, 


Adjust the slug in coil T3 for a maximum 
VTVM reading, 


NOTE: The following instructions for aligning 
coils L1, L2, and L3 are based on the assump- 
tion that vou are using an antenna and receiving 
a steady CW signal rather than using a signal 
generator. 


( 


) 


— 


—_ 


— 


— 


— 


Adjust the slug in coil LS for a maximum 
VTIVM reading. 


Set the BAND switch to the 7.0 position and 
tune the Main Tuning Dial near 100 (7.1 MHz) 
so that a signal is heard, 


ao hh hn onl 


Adjust the TUNE capacitor for 4 maximum 
VTVM reading, 


Adjust the slug in coil L2 jor a maximum 
VTVMI reading, 


Set the BAND switch to the 21.0 position 
and tune the Main Tuning Dial near 100 
(21.1 MHz) so that a signal is heard. 


Adjust the TUNE canacitor for a maximum 
VTVM reading, 


Adjust the slug in coil Ll for a maximum 


TTA an Aine 
¥L ¥iva TOaGUiliE, 


Return the BAND switch to the 4.5 position, 


Disconnect the antenna or signal generator 
and then connect the 30 2 dummy loadto the 
ANT phono socket, 


Plug a 3500 kHz ervstal or one slightly 
higher in frequency into the proper crystal 
socket, 


Set the PWR LEVEL control to its maxi- 
mum counterclockwise position, and set 
the RF GAIN and AF GAIN controls to their 
maximum clockwise positions, 


— 


— 


— 


— 


eet 


— 


— 


. ) Set the Main Tuning Dial to the exact fre- 


the erystal installed, For ex- 
the frequency of the crystal is 
the BAND switch is set to 3,5 
(for 3500 kHz) and the Main Tuning Dial 
is set at 50 (for 30 kHz), When the fre. 
quencies | af the BAND switch and the Main 
a Aaa teense en 


Tuning Dial aré aaded woZouieyT 


equal the frequency of the crystal. 


quency of 
amnle: If 


3550 kHz, 


whey Must 


Connect the key to the KEY jack on the 
back of the chassis, 


Close the key and adjust the TUNE capac- 
itor for amaximum REL PWR reading on the 
front panel meter. 


Adjust the trimmer capacitor on the side of 
the VFO variable capacitor so that a signal 
is heard in the speaker. This tone is the 
CW spot signal from vour transmitter and 
will be in addition to the CW sidetone, 


Remove the 3500 kHz crystal and plug in 
a $750 kHz crystal or one slightly lower in 
frequency, 


Ser the Main Tuning Dial to the frequency 
of the crystal, 


Carefully adjust the slug in VFO coil L7 
until the snot signal is heard inthe speaker, 
Oniv 1/4 turn or less should be required 
since the coil is preset at the factory, 


Repeat the previous nine steps, checking 
calibration near 3500 kHz and 3750 kHz. 
necessary, repeat the previous nine steps 
several] times to get the signalatthe proper 
frequency at both ends of the dial (near 
3500 kHz and 3750 kHz). 


This completes the alignment of all three bands 
of vour Transceiver, CAUTION: Do not attempt 
to align coils Tl and T2, 


( 


) A further check can be made with a crystal 


ralihrartor. if one is available. The Heathkit 
100 kHz Crystal Calibrator Madel HD-20 
ean be used for checking the calibration or 
for more accurate calibrating, Check the 


calibration at 2500 kHz, 3600 xHz.. and 


AAA TT bo nase eatine tha afar 
3700 KHz by connecting me calib rater 


the Transceiver ANT jack, 
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FINAL ASSEMBLY 


Refer to Pictorial 19 for the iollowing steps. 


(\) Install four 6-32 speednuts on the chassis, 
Be sure the flat surface of each speednutis 
on the outside of the chassis, 


{ } Install four rubber feet on the bottorn plate, 
Use four 6-32 x 1/2" screws, four #8 small 
flat washers, four 76 lockwashers, andfour 
6-32 nuts, 


{ ) Mount the bottom plate to the chassis with 
ten #6 sheet metal screws, 


TOP COVER 


AUBBER FOOT 
28 FLAT WASHER ——teD) 


S-T2ats2" sCREW 


NOTE: In the next step, place the rolled edge of 


ch 
Wile 


+ 


top cover in 
{( ) Place the top cover over the chassis and 
Secure it with two 6-32 x 1/4" black screws 
on éach side, 


— 
— 


Carefuliy peel away the backing paver from 
the blue and white identification label, Then 
press the label onto the rear of the chassis 
between the two Screws at the left of the 


aa 


SPRR jack. 


6-32 NUT 


a6 LOCK WASHER 


ay 


BOTTOM PLATE 


$-]2243 68° 
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OPERATION 


NOTE: An Amateur Radio Overator and Station 
License is required to place the transmitter 
section of this Transceiver on the air. intor- 
mation regarding licensing and amateur fre- 
quency allacations may be obtai ned from nublica- 


tions of the Federal Communications Commis- 
sion or the American Radio Relay League, 


iar aAAA eA 
connecting avn SS567r1e5 


Refer to Figure 1-4 (fold-out from Page 49) f 
ies rs t 
Transceiver, 


( } Connect a true earth graund to the GND 
connector at the rear of the chassis. To 
create a true earth groundconnéction, drive 
a metal stake into the earth and route a wire 
from the stake to your Transceiver, 


—~™ 
— 


an 8 ohm speaker to the SPKR 


t the rear of the chassis. 


Connect 


socket 


_ 
~~ 


} Connect a manual key or electronic key to 
the KEY jack at the rear of the chassis. 


Connect a 50 chm antenna to the ANT 
socket, Refer to the section on Antennas, 


Connect the additional accessories you wish 
to use, such as headphanes to the PHONES 
jack and a VFO to the VFO phono socket 
and to the VFO power socket. 


NOTE: A Novice Class operator can only trans- 
mit signals created byacrystal controlled oscil- 
lator. Do not use a VFO unless youare properly 
licensed to do Sc, 


ANTENNAS | 


The pi network circuit of the Transceiver will 
match a pure resiStive load of 50 2, 


Band 


90.-METER 
40.-METER 
15-METER 


FRECUSENCY 
31.725 
7.1Tt 

2e.iTs 22° 


HALF -WAYVE 


Figure 1-5 


The simplest type of antenna that falls into this 
impedance range is the ‘dipole,’ constructed so 
that its length 'S 1/2 wave at the frequency of 
operation. The 30 2 impedance range of antennas 
also includes beam, vertical. and dipole types, 


The following paragraphs tell you how to can- 
struct a dipole antenna fed by a 50 2 coaxial 
line, This combination will give very satisfac- 

with this Transceiver, Figure 
1-5 illustrates a half-wave dipole antenna and 
lists the proper antenna lengths for the center 
irequencies of the 80-, 40-, and 15-meter bands, 


ta yeu 


nanoratian 
see y GPs aweias 


gauge hard-drawn copper wire, "Number 14 
or number 12 guage enameled capper-clad Steel 
wire may also be used. but it is Subject to rust 
and corrosion, Soft-drawn capper wire is not 
satisfactory because it tends to stretch. and 
stretching increases the length of the antenna 
which lowers the resonant irequenct, 


50 ohm coaxial cable. such as RG-58. may be 
used for the transmission line, A coaxial trans- 
mission line is heavier and more expenSive, but 
it has less feedline radiation than a twin lead 
transmission line, 


Any type of antenna insulator may be used. but 
the sraall "egg" type insulatars are econimical 
and readily available, The antenna and insulators 
mav be supparted bv any wire or rope, 


When cutting the antenna to the frequency de- 
sired, cut the antenna wire a foot longer than 
is required, When the antenna is installed in its 
permanent location, aSWR (standing-wave ratio} 
bridge, such as the Heathkit Reflected Power 
Meter and SWR Bridge. can be used to check 
the amount of miSmatch present between the 
transmitter and the antenna, The excess antenna 
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wire may be cut off in 2" to 3" pieces and then 
reinstalled to check the SWR of your installation 
ac the desired operating frequency, An SWR of 


we armiis Tra necaniann 
ryour .aransceiver. 


Much has been published on the subject of 
antennas and excellent articles can be found in 
the ARRL Handbook, Radio Handbook. and in 
many isSues of C@ and QST magazines, 


OPERATION WITH CRYSTALS 


ae ore 


BAND FUNDAMENTAL CRYSTALS 

80-meter 80-meter (3500-3750 kHz). 

40-meter &0- or 40-meter (3500-3625 kHz or 
7000-7250 kHz), 

15-meter 40-meter (7000-7083 kHz), 


rvstal Information: 


Crystal socket X1 - Pin spacing ,486", 
Pin diameter ,050"', 


Crystal Socket X2 - Pin spacing .486". 
Pin diameter ,093", 


Novice operation impoSeS restrictions on on- 
erating frequencies as follows: 


BAND FREQUENCY USE CRYSTAL 
kHz FREQUENCY kHz 
80-meter 3700-3750 3700-3750 
40-meter 17150-7200 7150-7200 or 
3575-3600 
15-meter 21,100-21,250 7034-7083 


Novice power input is limited to 75 watts, 
Therefore, the plate current should be Set at or 
below the red mark on the meter by adjusting 
the PWR LEVEL comtrol after peaking relative 
power, 


The transmitter frequency must be crystal 
controlled, In the operating instructions to 
sOllow, the final amplifier is laaded to 125 ma 
for Novice Operation, Which is within the present 
Novice power limitation, 


EEO EE 


“CAUTION: Be sure to check the latest FCC 


regulations on frequency allocations, When or- 
dering crystals be sure to stay well within 


hand ad dee lirnite nee 


Oana Cue Limits to avoid violations, 
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OPERATION WITH VFO 

When using an external VFO, he sure there is 
no crystal in either crystal Socket on the front 
panel of the Transceiver, Use a VFO with grid 
block keying that is compatible with the keying 
system of the Transceiver, The Heathkit Model 
HG-16 VFO is designed to match the operation 
of this Transceiver and to plug directly into 
it, To use the HG-10 VFO, just plug its power 
cable into the VFO power socket on the Trans- 
ceiver and connect the RF cable to both units, 


The Transceiver VFO power socket supplies 
6.3 V AC, 300 V DC, and about -65 V DC (with 
key-up) for an external VFO with grid-block 
keving, See the Schematic and the lettering on the 
Transcsiver rear panel for the filament, bias 
and B+ connections, 


CONTROL FUNCTIONS 


The functions of the front panel controls are 
outlined below, Read the following paragraphs 
carefully to become familiar with the operation 


of ench erontrol hefors ansratin 
i Reel ee Se et a wee oe eae 


ceiver, 
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Rel Pwr-Plate 


This slide switch connects the meter either 
across the output circuit or into the final ampli- 
fier of the transmitter section, When this switch 
is in the REL PWR poSition and the key is 
held down, the meter indicates the relative 
power output, Use this position for peaking the 
RF power output with the Tune control, When 
the switch is in the PLATE position, the meter 
indicates power input to the final amplifier. The 


hit-E eis ndition 
v he 


moter i 
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RF Gain 


This control varies the amount of gain inthe RF 
and IF amplifier stages of the receiver section, 
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Pwr Level 
This cantral varies the input power af the final 
amplifie When th e REL PWR..PLATE switchis 


in the PLATE position, the PWR LEVEL can- 
tral is used ta adjust the power input. The red 
mark on the meter scale indicates 75 watts, 
which ig the limit for Novice operation, For 
operation with General Class or higher license, 
higher plate current may be used, 


This control turns the Transceiver on or OFF 
and varies the audio output of the receiver. 


| Une 


This control adjusts the pi network to resonate 
the final amplifier of the transmitter section. 
It also adjusts for maximum received signal, 


Band 


The BAND switch selects one of the three ama- 
teur bands to which this Transceiver can be 
tuned, 


Main Tuning 
This control tunes the receiver section to the 
desired station, The frequency is readbyadding 
the BAND switch reading and the Main Tuning 
dial reading, Far example: BAND switch is set 
to 3.5, Main Tuning dial reads 52; therefore, 


the frequency being received is 3552 kHz or 


3.552 MHz, Again, if the BAND switch is set 
to 21.0 and the Main Tuning dial reads 205, the 
received signal is at 21,205 MHz, This knob 
does not affect the transmitter, 


TRANSCEIVER OPERATION 


( } Plug the line cord into a 120 volt 50/60 Hz 
AC outlet. 


{ ) Check the SPKR, ANT, KEY, and GND con- 
nections, 
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ant panel controls as follows: 


REL PWR-PLATE - REL 
AF GAIN - 12 a'clack, 


DWR, 


Fully cour 


g 


WR LEVEL - 


CAUTION: Do nat plug in twa crystals at one 
time, 


( ) Select a crvstal and plug it :nto the proper 
crystal sacket, If yau desire to contact 
a specific statian, select a crystal equal ta 
or near the frequency or that station, 


( ) Depress the key and adjust the TUNE con- 
trol for a maximum REL PWR meter indi- 
cation. 


Place the REL PWR-PLATE switch ta the 
PLATE position and cneck the input current 
reading, 


— 
— 


STATS. ATW 
POLE IOVICE 


the red mark on the meter ‘scale. This indi- 
cates 75 watt limitationfor Novice transmission, 


{ ) Adjust the plate current to the desired 
level with the PWR LEVEL control, 


Place the REL PWR-PLATE switch to the 
REL PWR position and readjust the TUNE 
control for a maximum REL PWR meter 
readings. 


— 


( 


( } Return the REL PWR-PLATE switch to the 
PLATE position and check that the meter 
reading does not exceed the allowable limit, 


The Transceiver is now ready to receive and 
transmit, 


OPERATING REMINDERS 

1, Operation ofthe transmitter with an improp- 
erly tuned amplifier (not tuned to resonance) 
may result in component failure. Always re- 
tune after changing crystals or VFO fre- 
quency. 


2, Operation of the transmitter without a prop- 
er antenna or a dummy load will result in 
component failure, 


3, Use caution and abserve rules of safety in 
taking valtage and current measurements, 


4 Da not cover the cabinet ventilation holes. 
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Recheck the wiring, Trace each leadincol- 
ored pencil on the Pictorialas itis checked, 
It is frequently helpful to nave afriend check 
your work, Someone whois not familiar with 
the unit may notice something consistently 
overlooked by the builder. 


Lee a eee ee) Fo 


About 30% of the kitS thai aré returned for 
repair do not function properly due to poor 
connections and soldering, Therefore, many 
troubles can be eliminated by reheating all 
connections to make sure that they are sol- 
dered as described in the Proper Soldering 
Techniques Section of the Kit Builders 
Guide, 


Check to be Sure that all tubes and cable con- 
nections are in their proper locations, Make 
Sure that all tubes light up properly, 


Check the tubes with a tube tester or by sub- 
stitution of tubes of the Same types thatare 
known to be good, 


Check the values of the parts, Be sure that 
the proper part has oeen wired into the cir- 
cuit, as shown in the pictorial diagrams and 
as called out in the wiring instructions, 


§&, Check for bits of Solder. wire ends or other 
foreign matter which may be lodged in the 
wiring, 


7, If, after careful checks, the trouble is still 


NOt locaiea and a voltmeter is available, 
check the voltage readings against those 
shown on the Schematic (fold-out from 
Page 63), All voltage readings were taken 
with an 11 megohm vacuum tube volt- 


meter, Voltages may vary as muchas 210%, 


8 <A review of the Circuit Description will 
help you to know where to look for trouble, 


NOTE: To aid in servicing or troubleshooting 
the Transceiver, reier to the Circuit Board 
X-Ray View on Page 59 and Chassis Photographs: 
on Pages 57 and 58, 


Breaks in the foil of the circuit board can be 
detected by placing a bright light under the foil 
side of the board and looking through the board 


Lee ee aes TT On ac 
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from the lettered side, 4 break will appear 
a hairline crack in the foil. 


NOTE: In an extreme case Where you are unable 
to resolve a difficulty, refer to the Service and 
Warranty section of the “Kit Builders Guide". 
and to the Factory Repair Service” information 
on Page 63 of this Manual, 
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TROUBLESHOOTING CHART 


NOTE: References will often be made to previous 


Symptoms and Causes, Therefore, each Symptom 
is identified thy a number, and sach Paesihla 


SAAS RE eee eee SS ee ee 


Cause has an identifying letter, If you are di- 
rected, for example, to ''check items 3A through 
3D," refer to Symptom number 3, Possible 
Causes A, B, C, andD, 


1. No power: pilot lamps | 
and tube filaments do 
not lignt, no B+ or bias 
voltage, 


MePO Ot 


2. Pilot lamps and tube A, 
filaments light, bias B 
voltage OK, but no B+ 
voltage, Cc. 

Dd. 
E 


Pilot lamps and tube 


filaments light, Be 


voltage OK, but no bias 
voltage, 


Bias and B+ voltage OK, 
but pilot lamps and tube 
filaments do not light, 


Low B+ voltage OK, but 
no 600 volts, 


Low resistance reading 
from pin 7 of tube 
socket V9 to ground, 


Low resistance reading 
from pin 2? of tube 
S0cket V9 to ground. 


SYMPTOMS POSSIBLE CAUSE 


AF GAIN control in OFF position, 

Line cord disconnected from 120 VDC 
source, 

Circuit breaker open, 

Defective AC switch on AF GAIN control. 
Black leads of powér transformer open, 
Open primary winding of power trans- 
former, 


Red lead of power transformer open. 


Diodes D202. D203, D204, and/or D205 
defective, 

Capacitors C202 and/or C204 shorted, 
Resistors R202 and/or R203 shorted 


Serer oe ee SRE 


Resistor R204 open, 


Diode D201 defective, 


Brown wires of power 

Resistor R201 open, 

Capacitor C201 shorted. 

Short between bias circuit and chassis, 


Yellow and/or yellow-green wires of power 
transformer open, 
Short across filament circuit, 


Rectifier 


Resistors R202 or R203 shorted, 
Rectifiers D202 and/or D203 shorted, 
Canacitor C19 shorted, 


Resistor R9 shorted, 

Resistors R2, R8, and/or R69 shorted, 
Capacitors C3, C13, Ci4, or C92 shorted, 
Key closed or shorted 


SYMPTOMS - POSSIBLE CAUSE 


Low resistance reading | A, Resistors R7, R13, R14, R203, and/or R205 
from pin 6 of tube snorted, 
Socket V8 or tube socket EB. Capacitors C4, C6, C12. and/or C13 shorted, 


V7 to ground, 


9. Tone not audible in A, Audio amplifier tube V6A defective, 
the speaker, B. Coupling capacitor C85 open. 

C, Power amplifier tube V6B defective. 
D. Capacitor C91 shorted, 
E. Audio transformer T4 defective, 
F. Speaker or speaker connections defective. 
G. PHONES jack open, 
H. Headphones connected into PHONES jack, 


the headphones, B. Headphones defective, 
speaker OK, 


A, CQpen connection from neon lamp NE-2H 
and capacitor C86 to bias voltage source, 
B. Neon lamp NE-2H defective, 


11. Side tone oscillator 
does not oscillate or 


| 
10, Tone not audible in | A, PHONES jack open or shorted, 
Transceiver is appar- | 


ently operating, but C, Capacitor C86 detective, 
tone for monitoring D. Capacitor C84 open. 

the keyed signal is E, Resistors R63 or R64 open. 
not heard, 


12, No RF output at final. A, Check items 2A through 2D. 
(Driver output appears B. RF choke L16 oven, 
to be OK,) C. Parasitic choke, coil L15 and resistor RU 
open, 


D,. Final amplifier tube V9 defective, 
E, Bias voltage too high at grid V9. 
F, BAND switch defective, 


13. Bias voltage at V7, A, Resistors R8, and/or R9 shorted, 


V8, and V9 is too high, 


14, No RF output from driver A, Driver tube V8 defective. 
(Oscillator appears to B. Resistors R5 or R7 open. 
be OK,) | C. BAND switch defective. 


SYMPTOMS | 


15. No signal from crystal A, 
oscillator V7, B, 
Cc. 
dD. 
E 
16, No signal at the grid | A. 
of RF amplifier Vi. 
B. 
Cc. 


No signal at the grid 
of Heterodyne Mixer 
V2A, 


No signal injection 
from the Heterodyne 
oscillator V2ZE, 


Bias switch @1 does 
not conduct wnen 


receiving, No audia 


a edd _ 


REL PWR-PLATE meter | 
switch is in PLATE 

position, transmitter 

iS apparently operating, 

but meter reads 0, 


REL PWR-PLATE switch 
is in REL PWR position, 


trancmittor ic an_ 


parently operating, 
but meter reads 0, 


POSSIBLE CAUSE 


Check items 24 through 2D, 

Resistors R1 and/or R3 defective, 
Capacitors C1 or C4 defective, 

Defective crystal at cryStal socket X1 or 
XZ, ; 
Crystal oscillator tube V7 defective, 


Capacitors C26, C27, C28, C29, C31, and/or 
C32 shorted, 

Diode Dl shorted, 

Inner lead of the coaxial cable connected 
to diode D1 shorted to the shield of the 
coaxial cable, 

Resistor R18 shorted, 


RF amplifier V1 defective, 
Capacitor C42 open. 
BAND switch detective, 


Wire disconnected from SAND switch (wafer 
C, lug 3). 
Heterodyne oscillator tube 


Transistor @1 is defective, 
Resistor R44 and/or R45 shorted, 


Leads connected to the meter are re- 
versed. 
PLATE-REL PWR switch i8 improperly 
wired, 


Capacitors C33 and/or C25 shorted, 
Resistor Ri5 shorted. 

Choke L17 open, 

Diode Dl defective or wired in reverse, 
REL PWR-PLATE switch defective. 

Ral Pwr-Plare meter defective. 


Capacitors C23 and/or C34 are shorted, 
Resistor R17 is shorted, 

Dicde D2 is defective. 

REL PWR-PLATE switch is defective, 
Rei Pwr-Plate meter is defective. 
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SYMPTOMS POSSIBLE CAUSE 
ne ne _ | 
23. REL PWR- PLATE A, Jumper wire across R16 was not removed, 
Switch is in REL PWR B. Diode D2 shorted, 


position, transmitter 
is apparently opera- 
ting, but meter is peg- 
ged to full scale, 


Loud oscillation in 
speaker or headnnhones 
when AF Gain is turn- 
ed clockwise, 


25, TUNE doés not peak, A. Final tank coil L12 has leads interchanged, 
B, Capacitor C26, C27, C28, C29. C31. or 
C32 defective, 
C. Crystal or VFO frequency not Within speci- 
| fied range, 
26, Sidetone is too louc, A, Resistance value of R63 too small, replace 
| With a 1 megohm (brown-black-green) 1/2 


| watt resistor, 
ate ot 


SPECIFICATIONS 


TRANSMITTER 


RF Power Input... .. caer eee tere neces 50 to 90 watts (adjustable). 


Frequency Control... ..s.e eevee ncnrcnes 80-meter crystal or VFO on 8&0-meter band. 
80- or 40-meter crystal, or VFO on 40-meter 
band. 


40-meter crystal or VFO on 15-meter band 


Keying, . wee we cee eet ee te tee eee Grid-block, break-in, with automatic antenna 
Switching and receiver muting, 


Output Impedance, . .. eee ee ee te ee 30 2 unbalanced, SWR not to exceed 2:1, 


Side Tome, . . wv awe cee ee tw ee tees Neon relaxation oscillator, 


RECEIVER 

Sensitivity, . ce ew ee eee ee wee Less than 1 microvolt for 10 db signal-nlus- 
noise to noise ratio, 

Selectivity. . wa ee ee wee eee ee es 300 Hz at 3 db down, 


Image Rejection, .. 0. cen te ee eee et es 70 dB or better, 


IF Rejection, .,. eee ean e eee ee eter cae 35 dB or beiter, 
Intermediate Frequency, «sees ven eeeeaae 3096 Kz. 
Antenna Impedance, . wee eee ee eee cae oe 30 2 unbalanced, 


External Speaker Impedance,...,.......00% 82, 


GENERAL 

Frequency Coverage, . . ce se ee eee ee 3.5 t0 3.75 MHz, 
7.0 to 7,25 MHz, 
21.0 to 21.23 MHz, 


Power. Ce ee ee ed 120 VAC 30/60 Hz. 


aTment 6CL6 Crystal os 
6CL6 Driver 
§8GE5 Final, 
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Receiver Tube Complement......... ce aee 6EW6 RF amplifier. 


SEAS Heterodyne mixer-oscillator, 
SEAS VFO mixer-oscillator. 

6EW6 IF amplifier. 

12PAX? Product detector-oscillator. 
6HFS4 lst audio and audio output, 


Transistor Complement, ....-..0-+.0000008 2N1274 muting circuit, 


Dimensions, a *. ed 13.3/4" wide x 11-1/2"' deep x 6-1/2" high, 


Net Weight... cee eet ee ee eee ee 20 lbs. 


The Heath Company reserves the right to discon- 
tinue instruments and to change specifications at 
any time without incurring anv obligation to 
incorporate new features in instruments prev- 
iously sold, 
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CIRCUIT DESCRIPTION 


Refer to the Block Diagram (icid-out irom Page 
50) and to the Schematic Diagram (fold-outirom 
Page 63) while reading this Circuit Description, 


Note that the receiver circuits are across the 
pottom and the transmitter circuits are across 
the top of the Schematic and Block Diagrams. 


TRANSMITTER 


Tube V7 is a modified Pierce crystal oscillator 
which combines the functions of an oscillator 
and a buffer amplifier. It creates the basic 
signal which is amplified by tube V8, the driver 
stage. The driver stage aiso Serves as a [re- 
quency tripler on the 15-meter band, The final 
amplifier, tube V9, increases the power sutfi- 
ciently for transmission. Closing the key re- 
moves the cutoif pias from che grids ofall three 
transmitter stages. 


Crystal Oscillator 

The screen grid of pentode V7 serves as the 
plate of a crystal-controlied triode oscillator. 
The oscillator operates at the fundamental fre- 
quency of an 80- or 40-meter crystal, 


The complete pentode acts as an amplifier for 
the oscillator signal on the control grid, The 
plate load is a tuned tank circuit on 40. meter 
signals, but the coil acts as an RF choke on 
80-meters, (Capacitor C7 couples the Signal 
to the driver stage,) 


Driver 


Driver tube V8 operates as a straight amplifier 
on either 40 or 80 meters. On 15 meters, V8 
acts as a frequency tripler. The proper broad- 
band plate tank circuit is selected with the Band 
switch, The output signal 1s coupled througn 


capacitor C15 to the final amplitier, 


Final Amplifier 


Final amplifier tube V9 operates as 2 neutra- 
lized amplifier with its input and output circuits 
tuned to the same frequency, It is necessary to 
cancel the plate-to-grid capacity by using ca- 
pacitors CZi and C22 to pass a Small amount of 
the output into the grid circuit as an out-of- 
phase neutralizing signal. A parasitic choke 
made up of coil L15 and resistor R11 is used in 
the plate circuit to suppress high frequency 
parasitic oscillations, 


The Power Level control on the front panel 
adjusts the screen voltage of tube V9 to control 
the nower output. When the Plate-Rel Pwr meter 
switch is in the Rel Pwr poSition. the meter 
measures a2 sample of RF voltage taken from 
voltage divider resistors R16 and R17 and rec- 
tified by diode D2, The meter reading is pro- 
: i voltage at the antenna, 
In the Plate position of the Plate-Rel Pwr meter 
switch, the meter indicates final cathode current 
(plate current and screen current) by measuring 


the voltage drop across resisior Ris, 

In the transmit condition, cathode current flows 
through resistor R15, coil L17, and diode D1 to 
the cathode of tube V9 (pins 4and10), This pro- 
vides forward bias to Dl and allows any RF 
coupled from the pi network circuit via C23 to 
ae bypassed to ground through diode D1 and 
capacitors Cl6 and Cit, This prevents the 
transmitter output from reaching the receiver 
RF amplifier grid during transmit, 


During receive operation, diode D1 has no bias, 


It is effectively an open circuit at the low signal 
woltaces reeeived. Signals are coupled through 


Voltages receivea, osetia. 


C23 to the grid of receiver RF amplifier tube 
V1, Diode D1 acts as an antenna relay, 


Pi Network Output Circuit 


The output network is used in both the transmit 
and receive modes, Different 21 network config- 
urations are switched into the output circuit by 


the Band switch, On the 80-meter band. the 
entire coil 1.12 is used: capacitors C26 and C27 
are paralleled with capacitor C28: and capac- 
itors C29 and C31 are paralleled with capacitor 
C32. wnich is a fixed loading capacitor, On the 
40-meter band. a few turns of coil L12 are 


eee me ee te ad 


shorted: the Shunting capacitances are reduced 
by switching capacitors C27 and C29 out of the 
circuit, On the 15-meter band, most of coil 112 
is shorted; the shunting capacitances are reduced 
further by switching capacitors C26 and C31 out 


of the circuit, 


Grid-Slock Keying Circuits 


With a kevy-up condition, a large negative voltage 
is placed on the grids of tubes V7, V8, and V9, 


This bias voltage cuts these tubes off, therefore 
the transmitter has no output, 


The key-down condition shorts resistor R69, 
which removes the cutoff bias voltage from tubes 
V7 and V8 At the same time. the dias at V9 is 
reduced to an operating level, 


RECEIVER 


The receiver emplovs one RF amplifier, afixed- 
tuned heterodyne oscillator and heterodyne 
mixer, a manually-cuned VFO. a VFO mixer, an 
IF amplifier. a crystal controlled product de- 
tector, and two audio amplifiers, In addition. 
there is a transistor-type bias switch with a 
manual RF Gain control. 


RF Amplifier 


The received signal from the antenna passes 
through the pi network and is amovlified by RF 
amplifier tube V1. The plate load is a broad- 
band tank circuit, All received signals in the 
selected band of frequencies are coupled through 
capacitor C42 to Heterodyne Oscillator-Mixer 
tube V2, The amount of RF amplification is con- 
trolled by the RF Gain control, It controls the 
amount of cathode bias on RF amplifier tube V1, 
The RF Gain control also affects IF amplifier V4. 


Heterodyne Oscillator-Mixer 


The RF signal at the grid of heterodyne mixer 
tube V2A igs mixed with a signal generated by 
heterodyne oscillator V2B. The Band switch 
selects the proper crystal and plate coil ‘or 
the oscillator, The signal produced inthe herer- 
odyne oScillator is capacitively coupled to the 
heterodyne mixer within the tube. Here, allsig- 
nals passed by the pi network and RF amplifier 
are mixed with the heterodyne oScillator signal. 
The output signal is coupied to the grid of the 
VFO mixer through Tl, the bandpass coupler, 
This bandpass coupler passes desired signals in 
the range of frequencies from 5546 kHz to 
5296 kHz, 


Variable Frequency Oscillator-Mixer 


The signal input to V3A art the VFO mixer grid 


is mixed with the signal from VFO tube V3B, 


Capacitor C53 tunes the VFO irom 1900 xHz 
to 21530 kHz. The VFO signal is couvled through 
C36 to the cathode of the VFO mixer where the 
bandpass signals from the preceding stage are 
mixed with the signal from the VFO. The re- 
sultant signal is an IF of 3396 kHz. A highly 
selective crystal filter couples the output of the 
VFO mixer to the grid of the IF ampliier. 


lF Amplifier-Product Detector And SFO 


Amplifier V4 is a conventional IF stage which 
amplifies the 3396 kHz signal passed by the 
ervstal filter, The amount of IF amplification 
is controlled by the RF Gain control, which con- 
trols the amount of cathode bias on V4, The RF 
Gain control also affects RF amplifier tube V1, 


: : ich uned to resonance by a small 
capac citor, serves ‘as the plate loadfor IF ampli- 
fier V4, "The signal from the plate of V4 is 
coupled through capacitor C72 to the grid of 
product detector stage V5A. 


which is 


Tube V5B is a crvstal-controlled BFO that 
produces a 3396.4 kHz signal, The BFO signal 
couples from the cathode of V5B to the cathode 
of V5A through capacitor C7d., The product 
detector produces an audio signal equal to the 


Page 56 


difference in frequency between the BFO and 
IF of the two input signals, The output of the 
product detector couples through the AF Gain 


roan Then AT Maan 


control to audio amplifier V6A, The afr Gain 


control varies the volume of the output signal, 


AF Gain Control 


AF Gain control R61 is connected in series with 
DC blocking capacitor C75 and resistor R53 
as an audio (signal) voltage divider which shunts 
plate load resistor R54, Turning AF Gain con- 
trol R61 in a clockwise direction increases the 
proportion of the audio signai being coupled to 
audio amplifier V6A. The greater the signal 
input to the audio amplifier, the greater the 
volume of the output signal, 


Audio Amplifier-Audio Power Amplifier 


The cathode circuit of audio amplifier V6A is 
connected to a Side-tone oscillator, neon lamp 
and capacitor C&6. When the key is depressed, 
the sidetone oscillator provides an audio sig- 
nal at the cathode of audio amplifier V6A. This 
is for monitoring purposes and allows you to 
monitor the message you are transmitting. The 
amplified signal from the plate of audio ampli- 
fier V6A is coupled through capacitor C85 to the 
grid of audio power amplifier V6B. 


Audio power amplifier V6B couples through a 
transformer to either a speaker or headpnones. 
The speaker is left connected at alitimes. When 


- the headphones are plugged in, their high im- 


pedance causes the speaker to be effectively 
muted, For operation with neadphones only, a 
SDrPR 


Pile al ae 


ehortad phono plug must be inserted in 


Seah ke fede Ke pee pe ea ey) eee D kh ek 4k 


Jack. 
Bias Switch 


Transistor @i is a bias switch for receiver 
muting, When receiving, @1 conducts and pro- 
vides operating bias to the cathode of V1 and 
v4, Depressing the key causes the base-emitter 
junction of Ql to become reverse biased and 
cut off, Because of this, the cathode voltage 
of V1 and V4 rises and cuts off the receiver 
RF and IF stages, 


POWER SUPPLY 


The power supply consists of a half-wave recti- 
fier, a voltage doubler and a filament supply, 
The half-wave rectifier produces -120 V DC 


2 tha : 
ior we EF rrid-bdiock keying bias, This is filtered 


by capacitor C201 andresistor R201, The voltage 
doubler circuit produces 600 V DC for the final 
amplifier plate and 300 V DC which is further 
filtered and dropped to supply low voltage B- 
to the receiver and transmitter sections. Fila- 
ment voltage is supplied directly by a low 
voltage winding on power transformer T5, 


The primary of the power transformer is pro- 
tected by a circuit breaker and controlled by an 
On-Off switch operated with the AF Gaincontrol, 
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BOARD X-RAY VIEW 


CIRCUIT 


(VIEWED FROM FOIL SIDE) 
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REPLACEMENT PAR 
To order parts. use the Parts Order Form PART PRICE DESCRIPTION 


furnished with this kit, If a Parts Order Form No. Each 
is not available. refer to Replacement Parts ema mieane 
in the Kit Builders Guide, APA TM 
Resin 
PART PRICE DESCRIPTION 20-130 15 = 12 pf 
No, Each 20-99 15 0-22 pf 
a 20-96 i500 36 pi 
RESISTORS 20-101 015 47 pf 
20-110 15 ©6775 pf 
1/2 Watt 20-102 215 100 pf 
1-41 10 1n 2 20.104 l5 130 pf 
1-54 10 152 20-108 20 200 pi 
1-66 10 150 2 20-106 30 = 390 pt 
1-42 10 270 2 20-107 .40 680 pf 
1- "i002: 4709 20-122 30 1000 pf 
1-13 .10 2700 2 Dise 
1-14 19 3300 2 21-3 10 10 pi 
1-18 1d 5600 2 21-7 10 33 pf 
1-20 210 10 KQ 21-49 20 68 pi 4 KV 
1-21 10 15 KG 21-139 20 150 pt Z RV or 4 KV 
1-22 10 22 KQ 21-56 .10 470 pf 
1-25 210 47 KO 21-14 10 e001 ufd 
1-60 LO 68 KQ 21-71 215 001 pid 1,4 KV 
1-26 10 100 KQ 21~36 210 002 ufd 
1-121 1d 120 KQ 21-57 10 2005 ufd 
1-29 10 220 KO 21-35 215 0005 ufd 1.6 KV 
1-99 15 240 KO 21-31 lO 02 zfd 
1-31 10 330 KO . 
1-33 10-470 KO Electrolytic 
1-35 10 1 megohm 25-54 400 10 uid 
1-36 10 1.5 megohm 25-80 1,00 20-20 ufd 
25-179 2.65  50-40-80-80 uid 
25-17 1,05 50 pid 
1 Watt Other Capacitors 
1-2-1 10 1000 2 21-29 15 4,7 pf tubular 
1-5-1 10 22 K® 31-31 1,05 3-12 pf trimmer 
1-7-1 10 080-47 KO 26-113 1.55 54 pf variable 
1-8-1 19 68 KD 
COILS 
2 Watt 49-79 45 40-meter oscillator coil 
1-13-2 20 220 2 40-360 40 15-meter heterodyne oscil- 
1-17-2 220 6800 2 lator coil 
1-11-2 220 22 KQ 40-363 .40 15-meter RF coil 
1-18-2 29 33 KD 40.795 40 80-meter RF coil 
1-10-2 20 7 KQ 40-796 40 40-meter RF coil 
1-24-2 20 100 KQ 40-797 .40 40/80-meter heterodyne . 
oscillator coil 
40-798 1.19 80/40/15-meter final coil 
Other Resistors 40-799 235 VFO shielded coil 
3-19-35 215 330 & 5 watt 40-401 60 80-meter driver coil 
3-9-7 15 100 27 watt (shielded) 


PART PRICE 
No. Each 
Coils [cont'd.) 
40-402 20 
40.803 oo 
00 .20 
CHOKES 
45-30 40 
45-3 30 
45-19 40 
TRANSFORMERS 


31-55 1,75 


52-71 


.65 


52-102 2,25 


54-179 


10.25 


DESCRIPTION 


40-meter driver coil 
(shielded) 
15-meter driver cail 


(shielded) 


Crystal filter coil (shielded) 


2 mH RF choke 
1 mH RF choke 


Parasitic RF choke, wound 
on 47 Q (yellow-violet-black) 


Bandpass coupler 
Dower 


DIODES-TRANSISTOR 


56-26 
57-27 
417-150 


TUBES 


411-26 
411-63 
411-124 


411-171 
411-185 


CRYSTALS 
404-206 


Anda ane 
Ute ule 


404-303 


1,2 
1,9 
1,5 
411-170 1.2 
2.0 
1.9 


5.00 
404-301 5,00 
9,00 
5,00 


230 
60 
1,05 


404-305 9.45 
consisting of the following: 


404-241] 
404-242 
LAMPS 


412-1 
412-34 


1N191 crystal diode 
Silicon diode 
2N1274 transistor 


12AR7 
6CLE 
6E AS 
6E WE 
6HF 8 
6GE5 


3396.4 kHz product detector 


9,045 MHz 
40 Tae MATTS 
AGeVSo Wl 


26.545 MHz 


Matched set of crystais 


3395.150 kHz 
3395.450 kHz 


6 volt incandescent 
Neon 


PART 
No, 


PRICE 
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DESCRIPTION 


CONTROLS-SWITCHES 


9-33 Fs) 200 © control (RF Gain) 
11-78 1.70 15 KQ control {(Power-Level} 
19-72 95 500 KQ control with switch 
(AF Gain and Off-On) 

60-4 20 SPDT slide switch (Rel- 
Pwr- Plate) 

63-436 4.70 4-section band switch 

65-10 45 3 ampere circuit breaker 
SOCKETS-JACKS-PLUGS 
434-2 10 Octal tube socket 
434.38 -20 Large crystal socket 
434.42 -10 Phono socket 
434-43 220 Q9-pin, shielded tube socket 
434-74 15 Small crystal socket 
434.79 15 9-pin, circuit boardtype tube 
socket 

434-90 .20 Miniature pilot lamp socket 
with bracket 

434-112 10 T-pin circuit board type tube 
socket 

434-12] 20 12-pin, compactron tube 
socket 

436-4 235 Phone jack 

438-3 45 Phone plug 

438-4 10 Phono plug 

431-10 10 3-lug terminal strip 

431-11 19 5-lug terminal strip 

431-12 210 4-lug terminal strip 

431-16 .10 Z-lug terminal strip 

431-55 210 6-lug terminal strip 

481-1 10 Capacitor mounting wafer, 
4-prong metal 

481-4 210 Capacitor mounting wafer, 
3-prong fiber 

206-54 220 Tube shield 


COAXIAL CABLE- 


Oo) 0) G3 i) 63 O33 ta 

eRe pf Be Re 

a aa a aah 
oma ke oO 


co 
ney 
cad 
I | 
G2 on di ci Gb a Go on 9 


.05/ft 


WIRE-SLEEVING 


Coaxial cable 
Black hookup wire 
Brown hookup wire 
Red hookup wire 
Yellow hookup wire 
Green hookup wire 
Blue hookup wire 
White hookup wire 


Tares hare wire 


wo ee aa ¥ ok 
Small bare wire 
Sleeving 


PART PRICE 
No, Each 
HARDWARE 


#3 Hardware 

250-49 .05 
254-7 205 
252-1] 205 


#4 Hardware 
2o0+34 05 
252-15 05 


#6 Hardware 

250-1238 205 
250-56 205 
250-116 205 
250-8 05 
250-162 05 
254-1 05 
252-3 05 
252-22 05 
259-1 205 
259-6 05 


#8 Hardware 


250-16 205 
250-92 205 
253-9 005 
253-45 05 
254-2 205 
252-4 205 


252-28 10 
259-24 05 


Other Hardware 


251-1 205 
252-7 05 
253-10 05 
254-4 005 
254-5 05 
259-10 05 
455-9 15 


259-20 095 


DESCRIPTION 


3-48 x 1/4" screw 
#3 lockwasher 
3-48 x 3/16" nut 


4-40 x 1/2" screw 
4-40 x 3/16" nut 


6-32 x 3/16" screw 

6-32 x 1/4" screw 

6-32 x 1/4" black screw 
#6 sheet metal screw 

6-32 x 1/2" screw 

#6 lockwasher 

6-32 x 1/4” nut 

6-32 speednut 

#6 solder lug 

#6 small solder lug 


8-32 x 3/16"setscrew 
8-32 x 3/8" screw 

#8 small flat washer 
#8 large flat washer 
#8 lockwasher 

8-32 x 3/8" nut 

§-32 nut 

#8 wire lug 


6-32 spade bolt 

Control nut 

Control flat washer 
Control lockwasher 
Thin control lockwasher 
Control Solder lug 
Bushing 

Terminal pin 


PART PRICE 


No. 


Each 


METAL PARTS 


90-358 
100-43 


2.80 
220 


200-485-1 4.15 
203-479-1 1,00 


204-102 10 
205-260 «90 
206-334 «30 
208-335 «45 
206-336 290 
MISCELLANEOUS 
{3-1 210 
73-4 10 
75-24 10 
89-1 235 
85-173-1 3,70 
100-624 1.20 
407-121 3.10 
464-29-5 1,15 
453-39 10 
462-122 -20 
462-258 -30 
462-189 .60 
446-59 1.45 
346-25 1,05/it 
260-7 .05 
261-9 05 
489-1 15 
331-6 015 
490-5 10 
490-1 10 
2,00 


DESCRIPTION 


Top cover 

Dial hub assembly 
Chassis 

Front panel 

Shield bracket 

Plate, chassis bottom 
Small shield plate 
Large shieid piate 


RF shield 


3/8" rubber grommet 
5/16" rubber grommet 
Line cord strain relief 
Line cord 

Circuit board 

Dial drive assembly 
Meter 

Dial 

Shaft, 5-13/16" 

Gray i 
pointer 

Dark green knob 

2" gray knob 

Escutcheon 

Biack tubing 

IF transformer clip 

Rubber foot 

Sandpaper, #24 or #28 
Solder 

Nut starter 

Alignment tool 

Instruction Manual (See fror 
cover for part number,)} 


The above prices apply only on purchases from the Heath 
Company where shipment is to a U.S.A. destination. Add 
10% (minimum 25 cents) to the price when ordering trom u 
Heathkit Electronic Center to vover local sales tax. postage 
and handling. Outside the U.S.A. parts and service are 
avaiable fram your Jocal Heathkit source and will reflect 
additional transportation. taxes. duties and rates of exchange. 


SPECIFICATIONS 


TRANSMITTER 
RF Power Input... waa wee ecw ee eae reas 


1 
OLE Ud, we ew tee ehh eh kee ea 


Keying, 2. secre cece se eee eee ene noans 


Output Impedance, «ws. ee eee se enon 


Side Tone, . e eeeccvesvacsee 


RECEIVER 


Sensitivity, aera neeeeenae 


Selectivity. . ..ceeenee 
Image Rejection, ....es00008 
IF Rejection... wee een acaves 
intermediate Frequency. . 


Antenna Impedance, .... 


External Speaker Impedance, 


GENERAL 


Frequency Coverage, . sess 


Power, eeezaeeaeee eee eee 


Transmitter Tube Complement, 


Receiver Tube Complement, esnaevee 


Transistor Complement, .... 
Dimensions, . 2 eeeeceecne 


Net Weight, ..2.2e08000F 


50 to 90 watts (adjustable). 


fal nk eae etal TEM 
OveMever Cryst. aM 
“me 


o or n 8 t 
80- or 40-meter crystal, or VFO on 40-meter 
40-meter crystal or VFO on 15-meter band, 


Grid-block, break-in, with automatic antenna 
switching and receiver muting. 


50 @ unbalanced, SWR not to exceed 2:1, 


Neon relaxation oscillator, 


an 


Less than 1 microvolt fo 
noise to noise ratio, 


et 
es 
o> 
ol 
or 
i] 
ee 

T 
a 
S 
1 

a) 
— 
& 
w 
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500 Hz at 6 db down, 
70 dB or better, 

35 dB or better, 
3396 kHz, 


50 2 unbalanced, 


§8Q, 

3,5 to 3.75 MHz, 
7,0 to 7,25 MHz, 
21.0 to 21,25 MHz, 


120 VAC 50/60 Hz, 


6CL6 Crystal oscillator, 
6CL6 Driver 
6GE5 Final, 


6EW6 RF amplifier, 

6EA8 Heterodyne mixer-oscillator, 
6EA8 VFO mixer-oscillator. 

6E W6 IF amplifier. 

12AX7 Product detector-oscillator, 
6HF8 lst audio and audio output, 


2N1274 muting circuit, 
13-3/4" wide x 11-1/2" deep x 6-1/2" high, 


On Ihe 
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.5 mH 
{#45-40} 
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